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ABSTRACT
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On-board diagnostic systems (OBDs) are used for monitoring and diagnosing the functions of

engine components to control exhaust emissions. Deterioration, malfunction, or improper installation

of emission control components can result in severe exhaust pollution. This paper investigates the

emissions of vehicles with emission control software that has been changed to meet both European

Union and United States vehicle specifications. We conduct pollution emission tests in accordance

with the “Gasoline Vehicle Emission Test Methods and Procedures” of the Environmental Protection

Administration on two vehicles with their original electronic control unit (ECU) software and

first-stage and second-stage modifications of the ECU software.

The test results indicate that the both European and American model cars have a tendency

toward higher NOx, THC, NMHC, and CO: emissions in the exhaust gas but lower CO emissions

after the ECU software rewriting and adjustment. However, all pollution emissions still meet the

emission regulations in Taiwan. In the software modification prevention section, we tested whether

the ECU software was the original version by examining the Calibration Verification Number of the

ECU software. The results of this research can be used as a reference when implementing OBD

examinations for in-use vehicles in the future.
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Operating cycle for the Type I test
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CLA250 Calculated Load Value
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Monitor status this driving cycle (Evaporative system monitoring completed)
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Monitor status this driving cycle (Catalyst monitoring completed)
— - — Monitor status this driving cycle (Oxygen sensor monitoring completed)
----- Vehicle Speed
--------- Engine Coolant Temperature
" =)
B, =)
—_
= os
@ 3 £
= 0.6 2 =
= @ B
S 04 2=
= 02 =
- =
0
00:
Time (mm:ss.0)
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